Introduction
============

Intimate partner violence (IPV) against women is a human rights violation with significant health consequences \[[@ref1],[@ref2]\]. There is a substantial body of literature documenting the prevalence of violence against women; international evidence suggests that one in three women have experienced IPV or sexual violence \[[@ref2]\]. The impacts of IPV on multiple aspects of health have been extensively documented---including mental health, sexual and reproductive health, and chronic conditions---and represent a significant health burden for women \[[@ref3]\]. The World Health Organization Global Plan of Action calls for strengthening the role of the health system in addressing violence against women and girls \[[@ref4],[@ref5]\], yet, there is a paucity of evidence testing theoretically informed interventions for women. In a Cochrane systematic review evaluating advocacy interventions providing safety planning or facilitating access to community IPV resources, 8 of the 13 studies recruited women from health care settings \[[@ref6]\]. Although there were some benefits from brief advocacy interventions (ie, may provide short-term reduction in anxiety, distress, depression, and violence recurrence), there was significant heterogeneity among the studies leading to "uncertainty about the magnitude of beneﬁt and the impact of abuse severity and the setting." In addition, a minority of women experiencing IPV access formal IPV services. For example, among women participants of the New Zealand Violence Against Women Study who had ever been physically or sexually abused by a partner, 69% (658/956) had never told a formal resource about their partner's behavior \[[@ref7]\].

Electronic health (eHealth) provides an opportunity to reach a broad population of women and deliver an interactive, tailored intervention at no cost, at any time of day, and free from the stigma that may be associated with face-to-face interventions. A novel Web-based safety decision aid for women experiencing IPV was recently developed in the United States \[[@ref8]\]. The decision aid, informed by an empowerment model \[[@ref9]\] and decision-aid science \[[@ref10]\], includes priority-setting activities, risk assessment with feedback, and tailored safety planning. In a randomized controlled trial (RCT), women's decisional conflict reduced after a single use of the eHealth intervention \[[@ref11]\]. To build further evidence, we conducted a concurrent replication of the US trial regionalized for Aotearoa New Zealand culture \[[@ref12]\]. The New Zealand (*isafe*) trial advances the US trial in providing fully automated Web-based trial recruitment, eligibility screening, and consent. In this RCT, we tested the efficacy of an interactive Web-based safety decision aid. We hypothesized that the decision aid would improve mental health and reduce IPV exposure.

Methods
=======

Trial Design and Participants
-----------------------------

Our study protocol is described elsewhere \[[@ref13]\]. Briefly, the *isafe* study consisted of a two-arm parallel RCT of a Web-based safety decision aid for women experiencing IPV. Efficacy of the decision aid was assessed primarily using participants' exposure to IPV and mental health after 12 months of access to the decision aid. Participation was open to English-speaking women aged 16 years or older in New Zealand who reported exposure to current IPV. They also needed access to a safe email address (to which only they had password-protected access) to send and receive study-related information. The trial was approved by the Auckland University of Technology Ethics Committee (reference number 12/51).

Complete details regarding participant recruitment and engagement can be found elsewhere \[[@ref14]\]. Participants enrolled in the study by accessing a secure New Zealand registration website; the most common referral source was a Web classified advertisement. A participant was considered enrolled once they had visited the registration website and (1) met eligibility criteria, (2) consented to participate, (3) provided contact information, and (4) passed a validation check. The validation check to reduce the risk of fraudulent enrollment involved automated matching against the New Zealand electoral roll (based on name and address) or a manual process of logic checking against information available from Web searching.

Randomization and Masking
-------------------------

Once enrolled, participants were randomized by software to the control or intervention arm. Randomization was based on a minimization scheme. Two stratification factors (severity of violence and children) and two random factors each with two equiprobable levels were used to achieve the minimization. Severity of violence factor was dichotomous, based on one positive response to the IPV eligibility items versus two or more. The children factor was also dichotomous, identifying whether the participant had one or more children versus none.

![Screenshot of isafe navigation.](jmir_v19i12e426_fig1){#figure1}

After randomization, participants were sent an email with a username, password, and URL access for the website. The participant's allocation was kept secret from herself and the study team in New Zealand. There was no procedural difference between arms until after baseline measures were obtained. After baseline measures collection, participants in different arms were exposed to different screen contents, corresponding to the control and active interventions described below (see eg, [Figure 1](#figure1){ref-type="fig"}).

Procedures
----------

Women randomly assigned to the intervention group were able to access a Web-based safety decision aid throughout the 1-year postbaseline follow-up period via the secure password-protected trial website. The decision aid intervention included three components. The first component was a safety priority setting activity based on a multicriteria decision model developed in the United States \[[@ref8]\]. The five criteria (priorities) were evaluated for the New Zealand context \[[@ref12]\] and minor wording changes made to the descriptions \[[@ref13]\]. Women moved a sliding bar toward the priority that was most important to them for all pairwise combinations. Through a series of matrix computations using the analytic hierarchy process \[[@ref15]\], the program provided feedback to the participant summarizing her priorities. The second component was the Danger Assessment (DA) \[[@ref16]\] or Danger Assessment-Revised (DA-R; for female same-sex relationships) \[[@ref17]\]. Women completed the DA or DA-R and received immediate scored feedback on their level of danger for severe or lethal violence in the intimate relationship, ranging from variable danger to extreme danger. The third and final component was an interactive process using an underlying matrix of resources to help women develop an individually tailored action plan. The matrix included local, regional, and national resources; and tips about safety for the participant and her children based on her safety priorities and DA or DA-R scores.

Women randomly assigned to the control group were able to access a standardized list of resources and a standardized emergency safety plan throughout the 1-year postbaseline follow-up period via the secure password-protected trial website. They were not provided with individualized feedback or tailored action plan.

Participants were followed up for 1 year following completion of their baseline measures. Assessments were scheduled to take place at baseline, then 3, 6, and 12 months after completion of baseline. Women were invited to complete assessments at each time period regardless of prior assessment completions. Retention mechanisms included automated emails sent to participants at 1, 2, 4, 8, and 10 months. If a participant was 6 weeks late for a scheduled follow-up visit, the research team sent email or phone reminders (following the woman's safety instructions).

Logs were maintained by study personnel documenting phone and email contacts with participants, potential unanticipated events, and other issues affecting the trial (such as server interruptions). Study safety protocols addressed computer safety procedures; confidentiality measures; support and referral procedures in case of violence or distress, including suicidality; responding to calls to the study site by partners or children; and investigation and reporting of unanticipated events. In addition to safety review during data monitoring committee (DMC) meetings, study logs and media reports of serious IPV events were monitored during the trial. The study protocol outlined the safety review process, which for study-related serious adverse events would involve escalation to the principal investigator and chairs of the ethics and data monitoring committees and reporting to the funder and university legal counsel.

Outcomes
--------

The mental health primary outcome consisted of depression measured by the Center for Epidemiologic Studies Depression Scale-Revised (CESD-R) \[[@ref18]-[@ref20]\] at 12 months. The CESD-R score, ranging from 0 to 80, was used. Higher scores are associated with more depression symptomatology, with scores of at least 16 indicative of depression. The IPV exposure primary outcome consisted of the Severity of Violence Against Women Scale (SVAWS) \[[@ref21]\] at 12 months. For the SVAWS we used a 1 (never) to 4 (many times) subjective frequency scale for all items; total SVAWS score ranges from 46 to 196, with higher scores associated with greater exposure to IPV. Secondary violence domain outcomes included SVAWS total score at 3 and 6 months, SVAWS subscales (threats of violence, acts of violence, and sexual violence), and Women's Experience with Battering (WEB) \[[@ref22]\]. Secondary mental health domain outcomes included CESD-R score at 3 and 6 months, Post-Traumatic Stress Disorder Checklist-Civilian Version \[[@ref23],[@ref24]\], Alcohol Use Disorder Identification Test dichotomized \[[@ref25],[@ref26]\], and Drug Abuse Screening Tool \[[@ref27],[@ref28]\]. Decisional process secondary outcome was measured using the Decisional Conflict Scale \[[@ref29]\], safety-seeking behavior using the Safety Checklist \[[@ref30],[@ref31]\], and Safety Checklist Helpfulness. Assessment schedules and time points are included in [Multimedia Appendix 1](#app1){ref-type="supplementary-material"}.

Statistical Analysis
--------------------

As described in the published protocol \[[@ref13]\], the figure of 340 women accounts for an upper limit of 35% dropout by 12 months based on attrition rates for previous Web-based studies (eg, the Recovery via Internet from Depression trial). Results from a New Zealand trial support the planned study to have 80% power to detect a 37% reduction in depression (CESD-R). Data from an international IPV study indicated that the proposed study would have power superior to 80% to detect a difference of −11.2 in IPV exposure (corresponding to ≈ ½ standard deviation baseline Severity Violence Against Women Scale).

Plans for all inferential analyses were finalized before allocation unblinding in a full statistical analysis plan. Although randomization was technically carried out before baseline assessment, the allocation remained entirely concealed until all baseline information was obtained. Accordingly, the intention-to-treat (ITT) analysis set consisted of all participants who provided data at baseline on a primary outcome. The main analyses were carried out in a modified ITT analysis set, consisting of the ITT analysis set from which participants with no postbaseline assessments were excluded. Sensitivity analyses were carried out in the ITT set to assess the effect of this exclusion on treatment effect estimates \[[@ref32]\]. A per-protocol analysis set was also defined, excluding from the modified ITT set any participant identified with an eligibility violation (such as from repeat enrollment) or a major protocol violation (not receiving the intervention) and assigning the participant to the allocation arm corresponding to her actual uptake of the intervention.

All postbaseline assessments for a given outcome were entered in the regression models, initially assumed to be normal with a participant-specific random effect, adjusted for the baseline value, other covariates as described below, and placing the intervention in interaction with the assessment time, taken as a factor. A blind review, absent any information regarding allocation, was undertaken for each outcome for an assessment of missingness, a visual assessment of residual normality, an assessment of the covariance structure of the repeated measures, and an assessment of candidate covariates (ethnicity, children, paid employment, and age group) to include in the final analysis. In a model including all covariates, assessment time but no information regarding allocation, only covariates achieving a partial coefficient of determination larger than 1% were retained to adjust the final model. Subgroup analyses regarding children in their care versus not and Māori ethnicity versus not were planned for the primary outcomes. These proceeded along the same model as above, including a three-way interaction between treatment, assessment time, and subgroup indicator. Although women could select multiple ethnicities, a priori hierarchy prioritized Māori ethnicity.

Missing data at baseline was imputed using the mode of the variable in the observed ITT values \[[@ref33]\]. Missingness in both primary outcomes was found to be significantly related to the last observed value of the outcome in question, to the assessment time being at 12 months in the case of CESD-R but to no other baseline variable, indicating that adjusting for baseline and fitting the available repeated measures with a suitable (nondiagonal) covariance structure appropriately removed the risk of bias from missingness under a missing at random assumption \[[@ref34]\].

The sensitivity analyses to be carried out in the full ITT set consisted in the production of point estimates only with missing values singly imputed at each assessment time according to four different schemes: (1) ITT extension: missing values because of attrition imputed as the mean of the observed values in the control arm; missing values from nondropouts imputed as the mean of the arm to which the participant was allocated; (2) Return to baseline: all missing values imputed as the baseline value; (3) Worst case for intervention: missing values imputed as the worst intervention arm outcome in the intervention arm, and the best control arm outcome in the control arm; and (4) Best case for intervention: missing values imputed as the best intervention arm outcome in the intervention arm, and the worst control arm outcome in the control arm.

Mediation analyses based on multivariate regression were to be completed only if the intervention proved to be significantly related to the hypothesized mediators at a 0.15 level. All other tests of hypotheses were carried out using a significance level of 0.05 and two-sided alternatives. There was no adjustment for multiple testing. All analyses were carried out in the R software environment, version 3.1 (R Foundation for Statistical Computing, Vienna), using packages *lme4* \[[@ref35]\] and *nlme.* An independent DMC was formed and met for the first time in September 2013, thereafter meeting four more times at approximately 6-month intervals. The role of the DMC was detailed in a charter.

Results
=======

Participants
------------

The 412 participating women ([Figure 2](#figure2){ref-type="fig"}) were typically young (interquartile range \[IQR\]=23, 36 years) and lived in a main urban area (83%); 45% (185/412) were responsible for the care of one or more children living in the household, 40% (165/412) were in paid employment, 27% of participants self-identified as Māori compared with 12% among women 15 years of age or older living in New Zealanders (2013 census, NZ Stats table), and 30% (124/412) of participants lived in neighborhoods in the highest deprivation quintile compared with the expected 20% (82/412).

Baseline Characteristics
------------------------

At baseline, partners were often living with the participant (227/412, 55%). Women's decisional conflict about their partner relationship was evident: half of the participants were "unsure" of the future of their relationships, with one-quarter planning to end the relationship and one-quarter planning to remain in the relationship. Most women accessed the *isafe* study on a computer in their home (259/412, 63%) or the home of a friend or family member (37/412, 9%). The median SVAWS score was 84 (IQR 67, 103). The median CESD-R score was 32 (IQR 18, 50). A large proportion of *isafe* participants (309/412, 75%) evidenced depressive symptoms (score greater than 16); one in 12 reported suicidal thoughts ("I wished I was dead") "nearly every day" in the prior 2 weeks.

Baseline characteristics, including violence severity and depression, were similar for women allocated to control or intervention ([Table 1](#table1){ref-type="table"}). The known inequities of race and socioeconomic deprivation were evident among our study participants: among the 113 Māori participants, 42.5% lived in the highest deprivation quintile; this compared with 25.1% among the 299 non-Maori participants. Although Māori were overrepresented in high deprivation neighborhoods, deprivation was not associated with group or outcome (and thus, not a confounder). Seventy-five percent of participating women completed all three follow-up assessments (73% of women assigned to control group and 76% of women assigned to intervention group). Retention rates at 3, 6, and 12 months were 81%, 83%, and 87%, respectively.

![Trial profile (ITT=Intention to treat; PP=Per-protocol).](jmir_v19i12e426_fig2){#figure2}

###### 

Baseline characteristics of the intention-to-treat analysis set.

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------
   Characteristics                                                        Control (n=210)                         Intervention (n=202)   Total (N=412)    
  ----------------------------------------------------------------------- --------------------------------------- ---------------------- ---------------- ----------------
  **Age (years)**                                                         \                                       \                      \                

  \                                                                       Median (range)                          29.0 (16-59)           29.0 (17-58)     29.0 (16-59)

  \                                                                       IQR^a^                                  23.0-36.0              24.0-36.0        23.0-36.0

  **Ethnic group^b^, n (%)**                                              \                                       \                      \                

  \                                                                       European                                149 (71.0)             148 (73.3)       297 (72.1)

  \                                                                       Māori (indigenous New Zealand)          57 (27.1)              56 (27.7)        113 (27.4)

  \                                                                       Asian                                   24 (11.4)              18 (8.9)         42 (10.2)

  \                                                                       Pasifika                                21 (10.0)              21 (10.4)        42 (10.2)

  \                                                                       Other                                   3 (1.4)                4 (2.0)          7 (1.7)

  \                                                                       None                                    3 (1.4)                3 (1.5)          6 (1.5)

  **Children^c^, n (%)**                                                  \                                       \                      \                

  \                                                                       One child or more                       96 (45.7)              90 (44.6)        186 (45.1)

  \                                                                       No children                             111 (52.9)             109 (54.0)       220 (53.4)

  **Employment status, n (%)**                                            \                                       \                      \                

  \                                                                       In paid employment                      84 (40.0)              79 (39.1)        163 (39.6)

  \                                                                       Unemployed but looking for paid work    55 (26.2)              51 (25.2)        106 (25.7)

  \                                                                       Unemployed, not looking for paid work   10 (4.8)               8 (4.0)          18 (4.4)

  \                                                                       On a benefit                            41 (19.5)              45 (22.3)        86 (20.9)

  \                                                                       Other                                   16 (7.6)               13 (6.4)         29 (7.0)

  **Deprivation quintiles, n (%)**                                                                                \                      \                

  \                                                                       1 (lowest deprivation)                  21 (10.0)              21 (10.4)        42 (10.2)

  \                                                                       2                                       31 (14.8)              31 (15.3)        62 (15.0)

  \                                                                       3                                       36 (17.1)              45 (22.3)        81 (19.7)

  \                                                                       4                                       56 (26.7)              41 (20.3)        97 (23.5)

  \                                                                       5 (highest deprivation)                 59 (28.1)              64 (31.7)        123 (29.9)

  \                                                                       Unknown                                 7 (3.0)                0 (0.0)          7 (1.7)

  **Locality, n (%)**                                                     \                                       \                      \                

  \                                                                       Main urban area                         174 (82.9)             169 (83.7)       343 (83.3)

  \                                                                       Other                                   29 (13.8)              33 (16.3)        62 (15.0)

    **Partner relationship, n (%)**                                       \                                       \                      \                

  \                                                                       Husband or wife                         43 (20.5)              34 (16.8)        77 (18.7)

  \                                                                       Ex-husband or ex-wife                   1 (0.5)                5 (2.5)          6 (1.5)

  \                                                                       Separated husband or wife               12 (5.7)               9 (4.5)          21 (5.1)

  \                                                                       Boyfriend or girlfriend                 57 (27.1)              56 (27.7)        113 (27.4)

  \                                                                       Ex-boyfriend or ex-girlfriend           20 (9.5)               18 (8.9)         38 (9.2)

  \                                                                       De facto partner                        60 (28.6)              69 (34.2)        129 (31.3)

  \                                                                       Ex-de facto partner                     8 (3.8)                9 (4.5)          17 (4.1)

  \                                                                       Same sex partner                        5 (2.4)                1 (0.5)          6 (1.5)

  \                                                                       Ex-same sex partner                     4 (1.9)                0 (0.0)          4 (1.0)

  **Length of partner relationship (years)**                              \                                       \                      \                

  \                                                                       Median (range)                          4.0 (0.3-32.3)         4.0 (0.2-32.5)   4.0 (0.2-32.5)

  \                                                                       IQR                                     2.0-8.0                2.0-8.0          2.0-8.0

    **Partner cohabiting, n (%)**                                         \                                       \                      \                

  \                                                                       No                                      95 (45.2)              83 (41.1)        178 (43.2)

  \                                                                       Yes                                     111 (52.9)             116 (57.4)       227 (55.1)

  **Plans for the relationship, n (%)**                                   \                                       \                      \                

  \                                                                       End the relationship                    57 (27.1)              43 (21.3)        100 (24.3)

  \                                                                       Remain in the relationship              57 (27.1)              45 (22.3)        102 (24.8)

  \                                                                       Unsure                                  96 (45.7)              114 (56.4)       210 (51.0)

  **Where women accessed computer, n (%)**                                \                                       \                      \                

  \                                                                       My house                                133 (63.3)             127 (62.9)       260 (63.1)

  \                                                                       My workplace                            14 (6.7)               17 (8.4)         31 (7.5)

  \                                                                       A family or whanau member's house       23 (11.0)              15 (7.4)         38 (9.2)

  \                                                                       A friend's house                        11 (5.2)               12 (5.9)         23 (5.6)

  \                                                                       Library                                 13 (6.2)               13 (6.4)         26 (6.3)

  \                                                                       Other                                   13 (6.2)               15 (7.4)         28 (6.8)

  **Violence screening criteria (among four types of violence), n (%)**   \                                       \                      \                

  \                                                                       1                                       58 (27.6)              52 (25.7)        110 (26.7)

  \                                                                       2-4                                     152 (72.4)             150 (74.3)       302 (73.3)

  **Thoughts of self-harm^d^, n (%)**                                     \                                       \                      \                

  \                                                                       No                                      200 (95.2)             188 (93.1)       388 (94.2)

  \                                                                       Yes                                     7 (3.3)                13 (6.4)         20 (4.9)

  **Thoughts of suicide^d^, n (%)**                                       \                                       \                      \                

  \                                                                       No                                      193 (91.9)             180 (89.1)       373 (90.5)

  \                                                                       Yes                                     13 (6.2)               21 (10.4)        34 (8.3)

  **Depression (CESD-R^e,f^)**                                            \                                       \                      \                

  \                                                                       Median (range)                          31 (0-80)              34 (0-77)        32 (0-80)

  \                                                                       IQR                                     18-49                  17·5-51.5        18-50

  **Severity of violence (SVAWS^g,h^)**                                   \                                       \                      \                

  \                                                                       Median (range)                          85 (47-165)            84 (46-182)      84 (46-182)

  \                                                                       IQR                                     68-103                 67-103.5         67.8-103.0
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^a^IQR: interquartile range.

^b^Women could select one or more ethnicities.

^c^Children living in the household \<18 years that woman cares for.

^d^CES-D items "wanted to hurt myself" or "wish I were dead" response "nearly every day for 2 weeks."

^e^CESD-R: Center for Epidemiologic Studies Depression Scale, Revised.

^f^Raw scale scores without imputation. Higher scores indicate more depression symptoms; possible range 0-80).

^g^SVAWS: Severity of Violence Against Women Scale.

^h^Lower scores indicate lower exposure to violence; possible range: 46-196.

Outcomes
--------

Intervention estimates for primary outcomes across all time periods favored the intervention ([Table 2](#table2){ref-type="table"}) but were not statistically or clinically significant. The SVAWS 12-month adjusted intervention estimate was −2.47 (95% CI −7.95 to 3.02) and the CESD-R 1-month adjusted intervention estimate was −0.98 (95% CI −4.89 to 2.94). No study-related adverse events were reported. Intervention estimates for secondary outcomes were also not significant (see [Multimedia Appendix 2](#app2){ref-type="supplementary-material"}).

The statistical analysis plan included subgroup analysis of primary outcomes by ethnicity (Māori vs non-Māori) and children (responsible for one or more child vs none). There was no differential intervention effect for violence or depression symptoms based on whether women were caring for children or not.

There was a significant intervention effect for reducing violence for Māori women at 6 months (adjusted intervention estimate −14.19; 95% CI −24 to −4.37) and at 12 months (adjusted intervention estimate −12.44; 95% CI −23.35 to −1.54; [Table 3](#table3){ref-type="table"} and [Figure 3](#figure3){ref-type="fig"}). There was also a significant intervention effect for reducing depression symptoms for Māori women at 3 months (adjusted intervention effect −8.7; 95% CI −15.9 to −1.6) but not at 6 or 12 months. Both violence (SVAWS) and depression (CESD-R) statistically significant changes exceeded standard error of measurement-based minimal clinically important differences \[[@ref36]\] of 8 and 5, respectively.

###### 

Primary outcomes.

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  \                                       \               \                               Adjusted^a^                                                                                                                                  
  Outcomes                                Study group     Unadjusted                                                                                                                                                                   
  --------------------------------------- --------------- ------------------------------- -------------- -------------- -------------- ----------------------- ----------------------- ----------------------- ----------------------- -----
  **Severity of violence (SVAWS^b,c^)**   \               \                               \              \              \              \                       \                       \                                               

  \                                       **3 months**    \                               \              \              \              \                       \                       \                       \                       

  \                                       \               Total score                     163            74.92 (2.10)   168            76.60 (2.07)            −1.67 (−7.48 to 4.13)   .47                     −2.69 (−7.05 to 1.66)   .23

  \                                       \               Threat subscore                 164            36.14 (1.05)   169            36.60 (1.00)            −0.46 (−3.32 to 2.39)   .64                     −0.91 (−3.09 to 1.27)   .41

  \                                       \               Acts subscore                   164            29.97 (0.93)   168            31.29 (0.97)            −1.32 (−3.96 to 1.33)   .14                     −1.75 (−3.77 to 0.28)   .09

  \                                       \               Sexual aggression subscore^d^   163            8.93 (0.34)    169            8.70 (0.32)             0.23 (−0.69 to 1.14)    .53                     0.95 (0.44-2.05)        .90

  \                                       **6 months**    \                               \              \              \              \                       \                       \                                               

  \                                       \               Total score                     162            69.36 (2.22)   180            70.88 (1.84)            −1.51 (−7.19 to 4.16)   .10                     −2.16 (−7.06 to 2.73)   .39

  \                                       \               Threat subscore                 162            32.38 (1.06)   181            33.51 (0.90)            −1.13 (−3.87 to 1.61)   .15                     −1.45 (−3.90 to 1.00)   .25

  \                                       \               Acts subscore                   162            28.49 (0.99)   180            29.27 (0.87)            −0.78 (−3.37 to 1.8)    .08                     −0.96 (−3.18 to 1.26)   .40

  \                                       \               Sexual aggression subscore^d^   162            8.50 (0.35)    181            8.10 (0.26)             0.40 (−0.46 to 1.25)    .95                     0.69 (0.32-1.48)        .34

  \                                       **12 months**   \                               \              \                             \                       \                       \                                               

  \                                       \               Total score                     173            70.00 (2.16)   183            72.43 (2.12)            −2.43 (−8.39 to 3.53)   .26                     −2.47 (−7.95 to 3.02)   .38

  \                                       \               Threat subscore                 173            32.69 (1.08)   184            34.01 (1.03)            −1.32 (−4.25 to 1.62)   .22                     −1.49 (−4.27 to 1.29)   .25

  \                                       \               Acts subscore                   173            28.77 (0.93)   183            30.50 (1.01)            −1.73 (−4.43 to 0.97)   .10                     −1.57 (−4.01 to 0.87)   .21

  \                                       \               Sexual aggression subscore^d^   173            8.54 (0.33)    184            8.01 (0.28)             0.53 (−0.32 to 1.38)    .44                     1.09 (0.51-2.35)        .83

  **Depression (CESD-R^e,f^)**            \               \                               \              \              \              \                       \                       \                                               

  \                                       3 months        165                             25.69 (1.52)   167            27.04 (1.56)   −1.35 (−5.64 to 2.93)   .57                     −1.85 (−5.49 to 1.8)    .32                     

  \                                       6 months        162                             23.68 (1.65)   181            24.27 (1.45)   −0.59 (−4.9 to 3.73)    .53                     −1.56 (−5.24 to 2.11)   .40                     

  \                                       12 months       172                             22.59 (1.63)   184            23.30 (1.51)   −0.71 (−5.08 to 3.66)   .51                     −0.98 (−4.89 to 2.94)   .63                     
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^a^All adjusted results are adjusted for baseline value of the respective score; SVAWS threat subscore was also adjusted for age group. SVAWS sexual aggression subscore and CESD-R were also adjusted for children.

^b^SVAWS: Severity of Violence Against Women Scale.

^c^Lower scores indicate lower exposure to violence.

^d^dSVAWS sexual aggression subscore was dichotomized for the adjusted analyses (low=0; high\>0), and the adjusted treatment effects for this outcome are odds ratios. The full sexual aggression subscores were retained for the unadjusted analyses. CIs are based on a t-distribution using Welch approximate degrees of freedom (allowing for different variances between groups). All analyses have been carried out in the intention-to-treat analysis set. *P* values are based on Mann-Whitney test.

^e^CESD-R: Center for Epidemiologic Studies Depression Scale, Revised.

^f^Raw scale scores without imputation. Higher scores indicate more depression symptoms; possible range 0-80).

^g^SVAWS: Severity of Violence Against Women Scale.

^h^Higher scores indicate more depression symptoms.

###### 

Primary outcomes subgroup analysis.

  --------------------------------------------------------------------------------------------------------------------------------------------------
  Outcomes per subgroup                     Estimated intervention effect (95% CI)   *P* value                                                
  ----------------------------------------- ---------------------------------------- --------------- ------------- -------------------------- ------
  **Severity of violence (SVAWS**^a^**)**   \                                        \                                                        

  \                                         **Ethnicity**                            \               \                                        

  \                                         \                                        **3 Months**    \             \                          

  \                                         \                                        \               Non-Maori     −1.09 (−6.16 to 3.98)      .67

  \                                         \                                        \               Maori         −7.35 (−15.84 to 1.15)     .09

  \                                         \                                        **6 Months**    \             \                          

  \                                         \                                        \               Non-Maori     1.59 (−4.02 to 7.19)       .58

  \                                         \                                        \               Maori         −14.19 (−24 to −4.37)      .005

  \                                         \                                        **12 Months**   \             \                          

  \                                         \                                        \               Non-Maori     0.76 (−5.57 to 7.09)       .81

  \                                         \                                        \               Maori         −12.44 (−23.35 to −1.54)   .03

  \                                         **Children**                             \               \                                        

  \                                         \                                        **3 Months**    \             \                          

  \                                         \                                        \               No Children   −2.91 (−8.8 to 2.98)       .33

  \                                         \                                        \               Children      −2.70 (−9.24 to 3.85)      .42

  \                                         \                                        **6 Months**    \             \                          

  \                                         \                                        \               No Children   −3.03 (−9.57 to 3.51)      .36

  \                                         \                                        \               Children      −1.31 (−8.76 to 6.14)      .73

  \                                         \                                        **12 Months**   \             \                          

  \                                         \                                        \               No Children   −3.1 (−10.62 to 4.4)       .42

  \                                         \                                        \               Children      −1.65 (−9.85 to 6.55)      .69

  **Depression (CESD-R**^b,c^**)**          \                                        \                                                        

  \                                         **Ethnicity**                            \               \                                        

  \                                         \                                        **3 Months**    \             \                          

  \                                         \                                        \               Non-Maori     0.56 (−3.67 to 4.79)       .80

  \                                         \                                        \               Maori         −8.73 (−15.88 to −1.58)    .02

  \                                         \                                        **6 Months**    \             \                          

  \                                         \                                        \               Non-Maori     −0.51 (−4.74 to 3.72)      .81

  \                                         \                                        \               Maori         −4.55 (−11.97 to 2.87)     .23

  \                                         \                                        **12 Months**   \             \                          

  \                                         \                                        \               Non-Maori     1.36 (−3.16 to 5.88)       .56

  \                                         \                                        \               Maori         −7.75 (−15.57 to 0.07)     .05

  \                                         **Children**                             \               \                                        

  \                                         \                                        **3 Months**    \             \                          

  \                                         \                                        \               No Children   −0·65 (−5.55 to 4.24)      .79

  \                                         \                                        \               Children      −1.79 (−6.7 to 3.13)       .48

  \                                         \                                        **6 Months**    \             \                          

  \                                         \                                        \               No Children   −3.00 (−8.32 to 2.32)      .27

  \                                         \                                        \               Children      −3.31 (−8.78 to 2.16)      .24

  \                                         \                                        **12 Months**   \             \                          

  \                                         \                                        \               No Children   −1.25 (−6.84 to 4.33)      .66

  \                                         \                                        \               Children      1.24 (−4.55 to 7.04)       .67
  --------------------------------------------------------------------------------------------------------------------------------------------------

^a^SVAWS: Severity of Violence Against Women Scales.

^b^CESD-R: Center for Epidemiologic Studies Depression Scale, Revised.

^c^Subgroup estimates were obtained through fitting a model including an interaction between allocation arm and Māori or children. Intervention effects are adjusted for baseline values. All analyses have been carried out in the intention-to-treat analysis set.

![Severity of violence analysis by ethnicity and group. The Severity of Violence Against Women Scale (SVAWS) axis includes the postrandomization interquartile range values. The plotted data represent the estimated means of each group given a common starting baseline value, obtained from the fitted model.](jmir_v19i12e426_fig3){#figure3}

Discussion
==========

We tested a confidential Web-based safety decision aid (*isafe*) for women experiencing IPV, a complex health and social problem. Informed by an empowerment model \[[@ref9]\] and decision-aid science \[[@ref10]\], the complex intervention included three interactive components: (1) priority setting for decision making, (2) risk assessment, and (3) creation of a personalized safety action plan. In our RCT in a general New Zealand population of women 16 years of age and older, we discovered access to the regionalized *isafe* intervention was effective in reducing violence at 6 and 12 months and in reducing depression symptoms at 3 months---limited to indigenous Māori women. This is an important finding given the overrepresentation of Māori in New Zealand family violence statistics. Māori women's rate of physical and or sexual IPV in the past 12 months (14.1%) is more than three times higher than for New Zealand European women (3.9%) \[[@ref37]\]. In addition, as in other colonized nations \[[@ref38]\], indigenous Māori experience significant health inequities, including higher levels of unmet needs \[[@ref39]\]. A treatment effect in a population group that experiences significant health disparities is a welcome, important finding in the struggle and moral obligation to reduce health inequities.

We offer two possible explanations for the mechanism of action for the interaction between ethnicity and outcomes. Colonization and assimilation significantly disrupted traditional Māori whānau structures and the complementary roles of men and women \[[@ref40],[@ref41]\]. The resultant disablement of cultural practices that kept women and children safe means for many, the transmission of violence across generations has become normalized. One explanation for our findings, therefore, is that the normalization of violence in Māori whānau (families) blinds women to their risk. Completion of the *isafe* intervention brings to women's attention the level of danger they and their children are living with and empowers them to consider their priorities for safety, making them amenable to the intervention. Another explanation is that Māori women experience racism and discrimination when accessing social, health, and justice services \[[@ref42]\]; often avoid accessing services because of the associated discrimination and other socioeconomic determinants such as cost; and are more likely, compared with non-Māori, to report unmet needs for health care \[[@ref43]\]. As a culturally inclusive, fully automated Web-based intervention study \[[@ref12]-[@ref14]\], *isafe* avoids (but not eliminates) the potential for racism or discrimination, enabling women to access help without fear of judgment or having their children removed. Māori women may have appreciated that *isafe* was culturally inclusive rather than perpetuating the myth that IPV is only a Māori problem. This is consistent with advice from aboriginal women interviewed about addressing the problem of fetal alcohol spectrum disorders: mainstream educational strategies should be inclusive of the aboriginal community but not target them \[[@ref44]\]. This needs to be balanced with support and advocacy for community-led Kaupapa Māori interventions by Māori for Māori \[[@ref45]\]. This has important implications for future implementation of *isafe*.

Secondary analyses of Māori subgroup data to confirm the profile for Māori women using *isafe* (ie, does the study include Māori women at highest risk) and exploring multiple ethnicities and Māori ancestry is needed. For example, in the 2013 New Zealand census, among those who identified as Māori, half (54%) reported additional ethnicities (higher proportion for younger persons) \[[@ref46]\]. We acknowledge that while our estimates of *isafe* impact for Māori women are significant, they are imprecise, with wide confidence intervals. The limited number of Māori participants (n=113) and essentialism in dichotomizing ethnicity in this RCT are two design constraints limiting our knowing when, for whom, and in what ways *isafe* might be beneficial to women. Alongside RCTs, research approaches such as critical realism are needed to better understand and test complex interventions for complex health and social problems such as IPV \[[@ref44]\]. Family violence often cooccurs with a range of social and health challenges. Future work might extend the safety decision aid to address violence-related health concerns, or "join up" with other health, social, and family violence prevention initiatives.

In considering whether *isafe* is a promising intervention for a general population of women, several study limitations are important to consider. By design, all women completed baseline violence and mental health measurements (eg, SVAWS and WEB). Engaging with these measurement items may have raised women's awareness of the violence in their relationships and muted an intervention effect. In addition, outcomes were self-reported, introducing common method bias. There also may be important intermediate outcomes that we did not measure. For example, the Australian iDecide \[[@ref47]\] and Canadian iCan \[[@ref48]\] safety decision aid trials include general self-efficacy and self-efficacy for safety planning, respectively, in their suite of outcome measures. These two trials have not yet reported their outcomes. Finally, given the importance of considering patient-centered trial acceptability \[[@ref49]\], women in both the intervention and control groups reported that *isafe* was useful. We had added five participant-centered acceptability questions at the 12-month follow-up midway through our trial. Among the subset of 215 women who completed their 12-month follow-up assessment after October 14, 2014, the majority agreed (true or somewhat true) the *isafe* study "provided me with new skills" (78%), "provided me with useful information" (91%), "I would suggest the site to others" (90%), "I enjoyed visiting *isafe* " (87%), and an open-ended question, "Overall, how did you find participating in the *isafe* study?" As one woman in the control group shared, *I felt protected & secure with opening up about my situation. Not judged, just helped.* Importantly, there were no differences in *isafe* acceptability by ethnicity (Māori or non-Māori). Our usefulness data suggests that although non-Māori women in the study failed to experience reduced violence or improved mental health, they did find it useful. This signals that further work is needed in understanding women's pathways to health and safety, as well as developing woman-centered measures of potential eHealth safety decision aid benefits.

This trial is one of several studies testing a Web-based safety decision aid for women experiencing IPV. Only the first trial, conducted in four US states \[[@ref50]\], has published their findings. Among 725 consenting participants enrolled through a telephone conversation with a trained research assistant, 672 (93%) completed the 12-month assessment. Our 12-month retention rate of 87% is encouraging for future studies preferring fully automated Web-based registration. We focused our limited personal retention contacts on the 12-month assessment, particularly for 35 women who had not been automatically contacted for 3- and 6-month assessments because of a technology error. Among the three primary outcomes in the US trial, decisional conflict reduced for women in the intervention group to a greater degree than women in the control groups between the baseline pre- and baseline posttest; there were no significant differences at 6 or 12 months. The proportion of safety behaviors perceived as helpful increased 12% in the intervention group (baseline to 12 months) compared with 9% in the control group (*P*=.037). There were no differences between groups in the reduction of violence (or depression symptoms) over time in the US trial. Our *isafe* exploratory (not in our a priori statistical analysis plan) analysis of secondary outcomes by ethnicity suggests a larger reduction in decisional conflict among Māori women compared with non-Māori women at 3 months, but this was not statistically significant. The results are mixed in regard to safety behaviors. In particular, the Safety Behavior Checklist Helpfulness score, which resembles the measure on which a positive result was found in the US trial, shows a moderate signal favoring the control arm (on the order of 10% for Māori and 3% for non-Māori). The safety behavior activities and "what works" for women in New Zealand, particularly for Māori women, may be different compared with the United States. Further research is needed to better understand women's safety behaviors and potentially improved measurement instruments \[[@ref51]\].

No adverse events were recorded in either the *isafe* or US trial. The *isafe* trial supports a differential effect of the Web-based safety decision aid for indigenous Māori women. As the evidence accumulates across the four current (and possibly future) international Web-based safety decision aid trials \[[@ref47],[@ref48],[@ref50],[@ref52]\], ethical \[[@ref53],[@ref54]\], methodological \[[@ref54],[@ref55]\], theoretical \[[@ref12],[@ref52]\], and practice knowledge will be gained. Importantly, these 4 studies are all examining the same intervention (with regionalization), measuring common outcomes, with follow-up of at least 12 months. This evidence will allow us to identify the magnitude of benefit and the specific populations amenable to interventions \[[@ref6]\]. In addition to indigenous women, the safety decision aid may benefit other populations of at risk women.

*Isafe* was found to be a valuable early intervention resource for Māori women experiencing IPV. Dissemination of *isafe* nationwide has the potential to contribute to reducing IPV recurrence, improving mental health, and reducing injuries and perhaps femicide amongst Māori women exposed to IPV. In addition, *isafe* is likely to be a cost effective, economically sustainable resource. In 2014, family violence was conservatively estimated to cost New Zealand NZ \$4.1 billion per annum, with NZ \$2,198 in costs avoided for every New Zealander whose experience of family violence is prevented \[[@ref56]\]. Cost analyses are needed to calculate the cost per woman using the decision aid against the yearly cost of maintaining advocacy and counseling services. In developing a sustainable open access online platform for *isafe*, ongoing modification to keep pace with technology advancements, people's use of technology, and future evidence will be needed. *isafe* may also be a useful resource to include in formal health \[[@ref4]\], police, and justice IPV responses to women experiencing violence, alongside the necessary services working with abusive partners \[[@ref57]\]. Dissemination studies using the Reach, Effectiveness, Adoption, Implementation, and Maintenance framework \[[@ref58]\] for example, are needed to guide evidence-based practice across these intervention locations.

In conclusion, the interactive Web-based *isafe* decision aid includes risk assessment, priority setting for decision making, and creation of a personalized safety action plan. Our findings provide impetus for further dissemination and testing of interactive, individualized Web-based interventions to reduce IPV and associated health harms in at risk populations.
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Outcome assessment schedule for the *isafe* trial.

Secondary outcomes.

CONSORT‐EHEALTH checklist (V 1.6.1).

CESD-R

:   Center for Epidemiologic Studies Depression Scale-Revised

DA

:   Danger Assessment

DA-R

:   Danger Assessment-Revised

DMC

:   data monitoring committee

eHealth

:   electronic health

IPV

:   intimate partner violence

ITT

:   intention-to-treat

IQR

:   interquartile range

RCT

:   randomized controlled trial

SVAWS

:   Severity of Violence Against Women Scale

WEB

:   Women's Experience with Battering
